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Request For Approval of a Class 1 Permit Modification in Accordance with WIPP
Permit Condition I.B.1

Consistent with the requirements of the Hazardous Waste Facility Permit (NM4890139088-
TSDF) for the Waste Isolation Pilot Plant the U.S. Department of Energy, Carlsbad Field Office
is submitting to the New Mexico Environment Department (NMED) this Class 1 modification
request. Specifically, this information is provided to comply with Permit Condition I.B.1
(20.4.1.900 New Mexico Administrative Code (NMAC) incorporating 40 CFR § 270.42(b).

This modification has been determined to fall into the Class 1* as indicated in 40 CFR §270.42
Appendix I, A.8.  Therefore the approval of the NMED is necessary prior to implementation.  

This modification is listed in Table 1. Listed information includes a reference to the applicable
section of the Permit, the title of the item and the relevant permit modification category as
identified in 20.4.1.900 NMAC. A more complete description of the Class 1 modification is
provided in Attachment A.

The change within this modification request does not reduce the capacity of the Permittees to
protect human health or the environment. 



Table 1. Class 1 Hazardous Waste Facility Permit Modification

No. Affected Permit Section Item Category Attachment A
Page #

1 a.1.  Figure J1-2
b.1.  Figure M1-13
c.1.  Attach. M2- Table of Contents
c.2.  Figure M2-4
c.3.  Figure M2-5
c.4.  Figure M2-12

Eliminate the use of
mini-sacks

A.8 A-1



Attachment A

Description of the Hazardous Waste Facility Class 1 Permit Modification
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Item 1

Description:
Remove the magnesium oxide (MgO) mini-sacks on and around the waste
containers and on the repository floor around the waste containers.

This modification is classified as a Class 1 prime modification in accordance with
20.4.1.700 NMAC (incorporating 40 CFR § 270.42, Appendix I, A.8).

Basis:
Magnesium oxide is required in the repository in order to comply with the
requirements imposed by the United States Environmental Protection Agency
(USEPA) in the Land Withdrawal Act (LWA Section 8g).   The Department of
Energy (DOE), Carlsbad Field Office (CBFO) requested approval from the
USEPA on July 21, 2000 to eliminate the use of the MgO mini-sacks at the WIPP
repository.  

This request was based upon additional studies recently completed that
indicated that the use of the mini-sacks of MgO added no benefit to the closure
of the repository. Not only does the removal of the MgO mini-sacks not impact
the repository environment it enhances worker safety and affords substantial
efficiencies in the WIPP underground.  

That request was granted by the USEPA on January 11, 2001.  A copy of that
approval letter is included as Attachment 1.

Discussion:
DOE has conducted a review of operational procedures required for continued
safe disposal of transuranic (TRU) waste at WIPP and determined that
eliminating the mini-sacks that contain magnesium oxide (MgO) would enhance
worker safety at WIPP without adversely impacting repository performance.

Elimination of the mini-sacks would reduce the total mass of MgO emplaced by
about 15%, however a large excess of MgO was included in the quantity
specified in the Compliance Certification Application (CCA) (DOE, 1996a). 
Based upon the conservative assumption that all organic carbon in the waste
would be converted to carbon dioxide (CO2) by microbial degradation, the mass
of MgO being emplaced was at least 1.95 times more than needed to sequester
the entire resulting CO2 inventory.  In fact, it has been confirmed by recent
experimental results (see Wang, 2000a: Attachment 2), that methanogenesis,
which only converts half of the organic carbon to CO2, will be the dominant
biodegradation pathway in the WIPP and will account for 95% of overall carbon
degradation.  As a result, the quantity of MgO specified in the CCA is actually 3.7
times more than that required to sequester the entire possible inventory of CO2. 
Even with the elimination of the mini-sacks, there will still be a 3.2-fold excess of
MgO in the repository.

The modification provides information regarding DOE’s motivation for the



1Regulatory requirements and technical data implemented in support of the Compliance
Certification Application.  Includes all data and analyses presented to or derived by EPA
[Performance Assessment Verification Test (PAVT)] in the issuance of their certification final
rule.
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proposed change and an impact assessment of the change.  It is concluded that
eliminating the mini-sacks of MgO improves worker safety without affecting
either the functionality of MgO backfill as stated in the WIPP CCA, or other
components of WIPP long-term performance that EPA certified in May 1998.

Certification of the repository by the EPA for operation was based both on the
information provided in the CCA and independently developed by EPA regarding
the selected backfill system which consists of MgO emplaced in what would have
otherwise been void space in the repository.  The compliance baseline1 for the
backfill system in WIPP disposal areas calls for 85,600 tons (1.93 x 109 moles)
of MgO.  Approximately 15% of this total is emplaced as mini-sacks between and
around waste containers.  DOE recently conducted a review of WIPP’s disposal
operations and determined that changes to the emplacement strategy for MgO
could enhance worker safety for the WIPP program, while continuing to meet all
of the functional requirements associated with MgO.

Elimination of the mini-sacks will reduce the industrial hazards associated with
the lifting and handling of the mini-sacks.  While the bulk of the MgO backfill
(85%) is contained in the super-sacks which are emplaced using a forklift, each
mini-sack of MgO must be emplaced manually.  This requires that personnel
emplace eighteen twenty-five pound mini-sacks around the drums for each
waste stack, and 11 mini-sacks against the rib at the end of each stack.  This
process  will be repeated for the more than 108,000 estimated waste stacks
(about 2,142,000 mini-sacks) to be emplaced during the life of the facility. 
Handling and emplacing the mini-sacks requires excessive bending and lifting,
as well as climbing ladders on an uneven surface to emplace mini-sacks in the
upper tiers.  Each of these actions have a risk of physical injury.

Also, elimination of the mini-sacks will reduce the potential radiation exposure to
workers.  This exposure has been evaluated by timing the steps associated with
emplacement and estimating the radiological exposure over this time period
(WID, 1997).  Although the total potential dose is not excessive, particularly
when spread over the life of the facility, a potential reduction of dose supports
the ALARA (As Low As Reasonably Achievable) requirements, which defines
DOE’s basic operating philosophy regarding radiation exposure.  It is the
installation of the mini-sacks that is responsible for most of the radiological dose
associated with backfill emplacement.  Elimination of the mini-sacks from the
backfill system will result in the elimination of associated radiological exposure.

Recognition of the importance of worker safety issues led to an evaluation of the
need for the mini-sacks in the WIPP disposal areas, and to the operational
enhancements proposed in this document.  The changes must meet two criteria:
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1.  Retain the function(s) of MgO as stated in the final EPA rule.  This
requirement ensures that performance of the repository remains
unchanged from that predicted in Performance Assessment (PA)
calculations conducted in support of the CCA.  Therefore, no additional
PA calculations are required.

2. Retain an acceptable safety factor for performance of the backfill
material.  This requirement provides assurance that uncertainty in
geochemical processes discussed in the CCA and considered probable in
the repository is sufficiently accounted for in the backfill design and
associated PA calculations.

Demonstration that these criteria are met ensures that the proposed elimination
of mini-sacks does not constitute a change to activities pertaining to the disposal
system that differs significantly from the previously referenced CCA.

References

U.S. Department of Energy. 1996a. 40 CFR 194. Compliance Certification
Application for the Waste Isolation Pilot Plant.  Chapter 1-9.

Wang, Y. 2000a. Memorandum to Bryan A. Howard. January 5, 2000.
“Methanogenesis and Carbon Dioxide generation in the Waste Isolation Pilot
Plant”.

Westinghouse Electric, Waste Isolation Division. (WID). 1997. WIPP
Radiological Control Position Paper 97-05: “Dose Assessment for Hand
Emplacement of MgO Sacks Around CH Waste 7-Packs at the Waste Isolation
Pilot Plant”, April. 1997.

Revised Permit Text:

a.1.  Figure J1-2

Revised Figure J1-2 is shown in Attachment B of this modification package

b.1.  Figure M1-13

Revised Figure M1-13 is shown in Attachment B of this modification package

c.1.  Attachment M2 – Table of Contents

List of Figures

Figure Title
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M2-1 Repository Horizon
M2-2 Spatial View of the Miscellaneous Unit and Waste Handling Facility
M2-3 Facility Pallet for Seven-Pack of Drums
M2-4 Waste Containers with Mini Sacks Attached
M2-5 Backfill Sacks Emplaced in a Room
M2-6 Waste Transfer Cage to Transporter
M2-7 Push-Pull Attachment to Forklift to Allow Handling of Waste Containers
M2-8 Typical RH and CH Transuranic Mixed Waste Container Disposal Configuration
M2-9 Underground Ventilation System Airflow
M2-10 Typical Bulkhead Design and Components
M2-11 Typical Room Barricade
M2-12 WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process Flow

Diagram
M2-13 Layout and Instrumentation - As of 1/96

c.2. Figure M2-4  - Waste Containers With Mini Sacks Attached

Figure M2-4 has been deleted

c. 3.  Figure M2-5 - Backfill Sacks Emplaced in a Room

Revised Figure M2-5 is shown in Attachment B of this modification package

c. 4.  Diagram M2-12 - Facility Surface and Underground CH Transuranic Mixed  
       Waste Process Flow Diagram

Revised Diagram M2-12 is shown in Attachment B of this modification package



Attachment B



Figure J1-2

Standard Waste Box and Seven Pack Configuration
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Figure J1-2
Standard Waste Box and Seven Pack Configuration

PERMIT ATTACHMENT J1
Page J1-

Mini Sacks have
been deleted.

Mini Sacks have 
been deleted.



Figure M1-13

WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process

 Flow Diagram
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Figure M1-13
WIPP Facility Surface and Underground CH Transuranic Mixed Waste Confirmation

Process Flow Diagram

PERMIT ATTACHMENT M1
Page M1 -
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Figure M2-5

Backfill Sacks Emplaced in a Room
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Figure M2-5
Backfill Sacks Emplaced in A Room

PERMIT ATTACHMENT M2
Page M2 -

Mini Sacks Have 
Been Deleted

Mini Sacks Have
Been Deleted



Figure M2-12

WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process

Flow Diagram
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Figure M2-12
WIPP Facility Surface and Underground CH Transuranic Mixed Waste Confirmation

Process Flow Diagram

PERMIT ATTACHMENT M2
Page M2 -
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Attachment 1

USEPA Approval Letter for Removal of MgO Mini-Sacks
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Attachment 2a

Methanogenenesis and Carbon Dioxide Generation at the 

Waste Isolation Pilot Plant (WIPP)
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Attachment 2b

Effectiveness of Mixing Processes in the Waste Isolation Pilot Plant Repository
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